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A phenet ic study based on floral characters from 59 herbarium specimens of Merxmueffera cincta (Nees) Conert 
reveals two taxa within this species. MerxmueJlera cincta (Nees) Conert subsp. sericea N.P. Barker is named and 
described as new. This subspecies, found mostly in moist coastal dune slacks, can be distinguished on the basis of 
larger floral parts, lemmas with very long silky hairs , and an unusual leaf anatomy. The habitat and distribution of this 
new taxon is discussed, and a chromosome count of n = 18 is reported. This new taxon is allocated the IUCN category 
Df Critically Endangered. 
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Introduction 
MerxlIIllellera Conert is a genus comprising 17 species from 
Africa and two spccies from Madagascar (Gibbs Russell el al. 
1990; Conert 1971). The species in the genus are generally iden-
tifiable on the basis of their floral morphology, and pattern of 
hairs on the lemma in particular. The diversity of the genus is 
centred in the winter rainfall regions of the Western Cape where 
many of the species are associated with the fynbos biome 
(Barker in Gibbs Russell el aJ. 1990). Several of the species are 
widespread in the south-western Cape, such as i\4. arundhwcea 
(Berg.) Conert. ,\1 stricto (Schrad.) Conert and AI. cincta (Nees) 
Conert, while others (M. drakellsbergensls (Schweick.) Conert, 
,\1. IIl(JCOlI"OIlii (Stapf) Conert and M. davyi (CE. Hubb.) Can crt, 
arc widely distributed along the Drakensberg and other peaks of 
the Afi'ican mountain chain. Some are poorly known, being 
found in only a few local ities (e.g. lvf. selacea N.P. Barker and 
JI. pappv.w (Necs) Conert) . 
Species within the genus show substantial morphological and 
anatomical diversity (see for example Barker & Ellis 1991 ; El lis 
1982b. 19R3). Despite this morphological diversity, the genus 
has long been considered to be a natura l unit. However, molecu-
lar data has recently shown that this is 110t the case, and evidence 
that ,llerxlI1lfellera is a polyphyletic assemblage is acculllulating 
(Barker \995 ; Barker et al. in press; Hsiao et al. 1998). 
Duri ng the preparation of the volume ' Grasses of sOllthern 
Africa' (G ibbs Russell el al. 1990) it became apparent that there 
was considerable morphological variation within the widespread 
Alerxf1Illellera cincla . Features that were found to be particularly 
variable and noticeable included the length of the glumes and 
length of the ha irs on the backs of the lemmas . Furthermore, Ellis 
(1982a) described (but did not illustrate) unusual lacunae found 
in the mesophyll of the leaves from some specimens of A4erxnlu-
ellera cillcla. These specimens were, with one exception, the 
same as those with the larger floral features. It was further noted 
that those specimens with larger floral parts were found predom-
inantly in coastal sand dunes and sandy areas associated with 
estuaries. On the basis of these observations, it was decided to 
examine the morphological variation within the species i\!erxmu-
ellera C;I1Cl(f to test for the existence of a discrete taxonomic 
entity. This was done by means of a phenetic study as outlined 
below. 
In order to further examine, illustrate and describe the unusual 
anatomy descr ibed by Ellis (1982a) and found in the new taxon, 
material was collected and examined by means of Scanning 
Electron Microscopy (SEM). Using this method it was possible 
to examine the internal surfaces of the lacunae. An additional 
survey of the leaves ofa selection of herbarium specimens across 
the distribution range and not examined by Ellis was also carried 
out to determine the occurrence and extent of these lacunae. 
Materials and Methods 
Phenetic study 
Eight tloral lealures (summarised in Tahk I) wcre measured to the 
nearest 0.5 mm from 59 herharium specimens obtained on loan from 
PRE, GRA. NBG, and BOL. These data were entered into a data 
matrix and analysed using the package NT-SYS version 1.4 (Rholf 
1988). A similarity matrix based on euclidian di stance was generated 
(SIMINT command. coetlicient option = DIST) and a clustering 
analysis was then performed .lIs ing the UPGMA (Unweighted Pair 
Group Method. Arithmetic average) clustering method. 
Scanning Electron Microscopy 
Fresh leaf material of the holotype was collected and preserved in 
Sodium Cacodylate buffer. The material was then taken through the 
dehydration process. sectioned both transversally and obliquely, 
coated in gold. and exmnined using a .IEOL JSM 840 Scanning Elec-
tron Microscope (SEM) at the Rhodes University Electron Micro-
scope Unit. 
Cytology 
Young inflorescences \vere collected from the type locality, fixed in 
Carnoys solution (absolute ethanol: glacia l acetic acid chloroform 
6: 1:3) for 24 hours before being stored in 70% ethanol. Anthers were 
dissected out. macerated and squashed in the presence of 1 % 
aceto-carmine (long 1997). Pollen mother cells undergo ing meiosis 
\vere examined. and the chromosomes cOlin ted from 10 cells which 
had a suitable sprt.:ad of chromosomes. 
Results and Discussion 
Results from the phenetic study clearly support the existence of a 
separate phenetic entity within the broader taxon previously 
known as Merxnmelfera cincta . A UPGMA phenogram based on 
a similarity matrix constructed using the Euclidean distance met-
ric is shown in Figure 1. This analysis clearly separates the pre-
dominantly coastal sand dune specimens with large floral 
structures from those collected from inland areas with smaller 
floral structures. Upon closer examination, the lengths of the 
upper and lower glumes and lemma hairs were found to be 
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Table 1 The floral features measured and subjected to phenetic analysis . 
All measurements are in millimetres 
Character 
Lower giume length 
Upper gluillc length 
No. florets/spike let 
Palen length 
Lemma length (base to awn sinus) 
Lemma lobe length (sinus to tip) 
Awn length 
Lelllma hair length (mOl) 
particu larly informative in distinguishing the coastal sand dune 
specimens from the remaining specimens (Table I). A plot of 
lower glume length versus the length of the lemma hairs of the 
58 specimens measured for the phenetic analysis is shown in Fig-
ure 2, which emphasises the distinctness of these two groups. It 
Illust be noted that a range of phenetic methods were used and all 
consistent ly resolved these two taxonomic enti ties. 
Anatomical examination of herbarium specimens from a wide 
distribution range has shown that the presence of the lacunae in 
the leaf blades is, with the exception of one specimen (Commins 
97-1; PRE), consistently associated only with the new subspecies. 
Exami nation by means of a dissecting microscope of fresh leaf 
material of these specimens showed that these lacunae are regu· 
larly divided by septa every 4-7 mm along their length (not illus-
trated). Scanning electron micrographs of the leaf sections are 
shown in Figures 3a-c. Figure 3a shows a transverse section of 
the leaf, and clearly illustrates the size and extent of these lacu-
nae. These are shown at higher magnification in Figure 3b. Fig· 
ure 3c is an oblique section from the adaxial surface, th rough the 
adaxial ribs, to the abaxial surface. This section shows the inter-
nal surface of the lacunae to be smooth, with numerous intercel· 
lu lar airspaces opening into them. 
When transverse sections are exam ined under the light micro-
scope, these lacunae are observed to be li ned by ce lls contai ning 
chloroplasts (chlorenchyma), wh ich extends in a band down the 
sides of the adaxial furrows and around the lacunae. The function 
of these lacunae can only be hypothesised, but they may function 
as air canals to aerate the roots of the plant, which might be 
growing in waterlogged and anaerobic condi tions, as has been 
found in water li l ies (Dacy 1980). Alternatively, they might be 
an adaptation to increasing the volume of chlorenchyma tissue in 
the leaf, and the lacunae may act as an op ti c canal, scattering 
light down the length of the leaf. 
Although these lacunae are lacking in the leaf blades of the 
small-flowered, widespread Merx/11l1eJlera cillcla su bsp. cinCla. 
they have been observed in the leaf sheaths of several of the 
specimens of this taxon . This suggests that they are frequently 
associated with the sheath anatomy of this species, and thi s anat-
omy has extended into the leaf blades in M. cinclQ subsp. seri~ 
cea. The explanation of the presence of these lacunae in the 
Commins 974 specimen cou ld thus be attributable to the leaf 
blade sample being collected from the lower·most region of the 
leaf blade, near the sheath mouth, where some of these lacunae 
might sti ll persist. 
These differences in floral morphology, leaf anatomy and hab· 
itat support the recognition of these specimens as a separate sub· 
species of l'v!erxl11ueJlera cine/a, formally Jescribed here. The 
subspecific ep ithet refers to the silken appearance of the florets. 
,If cinc/tl suhsp. (,IIIC/(/ .1/ elll l'! suh:-.p. scriao 
10.0- 15.0 15.0 -n.O 
9.0 - 16.0 1 •. 0- 20.0 
2.0-3.0(-4) 20-3 .0 
3.5-6.5 ·J5- 6.0 
2.5-4.0 ~ , ()-5 . () 
2.0-5.5 ·1.0-{dJ 
5.5- 13.0 11.0- 17.0 
3.5- 8.0 10.0- 11.0 
MerXltJlle/lerff cinc/a (Nces ) Conert subsp. sericf!(f N.P. Barker 
subsp. nov. A A.ferxlI/lIeJlera cinclae. lellllllatis pills bOll1bycin is 
(10- 11 111111 longis), glumis longioribus (14- 23 111111) differt. 
Laminae foliofl lln lacunas septatus habent. 
TYPUS.- South Africa. Eastern Cape: Rufanes river mouth, 
growi ng in sandy seep underl ai n by rock shelf. inflorescences 2 
m tall, tussocks 50- 80 cm in diameter, 9 Nov. 1997. !V I'. Barker 
J5~5 (GRA, HolotYPlIs; BOL K. MO, NBG. PRE, isotypi). 
A cac.spitose perennial grass. tussocks 50-gO em in diameter at hase. 
ClIims erect. to 2.5 m taIL to 1.5 em thick at ha.'\e. Leafslu'Glhs gIn· 
brous or Short ly pubesccnt un aba:-..:ia l sur t:lcc. bl":mkd at the mouth. 
Ligule 11 fringe of hai rs. Lea/blades up 10 I III long. nat to sOlllc\.,.hat 
rolied, aba:-..:ial surfacl" glabrous. adaxial surface ribhed. c()\'cn::d with 
minute prickles and macrohairs. Leafblades and sheaths with septate 
lacunae in the mesophy\J that arc visibk \vhen tTansilluminatl"u. 
Inflorescence a contracted. shortly bram:hcd panick. up III 50 em 
long. upper·half drooping. ~inke/cls 1- 3 Ilowered. Glumes 14-23 
111m long. I·nerved. straw culoured and pap!.!r)'. Lemma body (base 
to a\ .... n sinus) 3- 6 mm lung. lemma iobl"s 4- 6 mill long. hairs 10- 11 
mJ11 long. in a row oflllftS across tIle back uf the lemma 1- 1.5 nun 
from lel11ma base. glabrous ilboy!.! and below this . telllra' lemma 
awn 14- 17 111111 long. arising from an"l:->HmlOsing veins of kmma, 
occasionally slight ly colltortl!d at hasc and then geniculate. f a/co -l-
S mill long, narrowly ohovatl". LodlCu/f.!s 2. I.:uneate . .. /IIll!ers 3. 
approximately J mill long. FrllIlllot KlH)\\ 11. F/Ol!'l'rlllg rimL' Scptell1 ~ 
ber to November. 
Distribution 
Herbarium specimens have been co llected from disjuIlc t locali-
ti es along the coast of tile Eastern Cape, slretching from Cape St. 
Francis to the Kei River Mouth. Only a single inland popula tion 
is known near Sidbury. Only five localities of extant plants are 
known: Sidbury, and four populations between Fish River light· 
house and Rufanes Ri ve r mouth. Efforts to collect material from 
other previously known local ities beyond the Port Alfred· Fish 
River region have so far proved unsuccessful, as these dune sys· 
tems have invariably been subjected to intcnsive invasion by 
aliens or have been urbanised. AI. cim;ra subsp. sericen fl owers 
between September and November, the same time as M. cil1c/a 
subsp. cit/cta, but these two subspecies have not been foulld 
growing sympatrically. 
Habitat 
With the exception of the inland population m Sidbury. th is sub· 
species is found in coastal du ne slacks and seeps in dune arcas 
where water is forced to the surface by rock strata. All coastal 
localiti es are consisten tl y associated with a calcareolls geology 
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Figure I i\ UPliMA pht:nogram based on a similarity matrix constructed using the Euclidean distance metric. The distinct cluster of tcn 
spec imens of Alcrxnllleflera cincta subspecies sericea is indicated by means of the vertical bar. The letters and numbers code the individual 
specimens measured for the characters listed in Table 1. 
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of the Nahoon formation (mid-late Pleistocene) with overlying 
wind blown sand of the slightly younger (Holocene) Schelm 
Hoek formation (Le Roux 1989). 
The inland population of AI. cincra subsp. sericea is associated 
with an isolated outcrop of silcrete. One explanation for the dis~ 
junet distribution of the inland populat ion is that it is a relict from 
a period when the coastal dunes were more extensive, coinciding 
with higher sea levels than at present. Evidence for this can be 
found in the distribution of the calcareous sandstone and sandy 
limestones of the Nanaga formation, which are older than the 
Nahoon and Schelm Hoek formations (Le Roux 1989, 1992). 
The Nanaga formation penetrates up to 40 km inland, reaching 
its limits in the vicinity of Sid bury, and the age of this formation 
ranges from Pliocene to early Pleistocene (5-1.9 Myr ago). How-
ever, Le Raux (1989) presents evidence that only Mid to Late 
Miocene (5- 10 Myr ago) and older (Palaeocene Eocene; ca 60 
Myr ago) marine transgressions would have been sufficiently 
severe to bring the coast line reasonably close to the Sidbury 
area, presently at an altitude of 450- 500 m. The altitude of the 
area at that that time is not known. However, the extent of the 
sand-derived deposits of the Nanaga formation suggest that this 
whole area, including Sidbury, could have been a sandy or dune 
field area during this period, and that this habitat was vegetated 
with Al cincta subsp. sericea, or ancestors thereof. Alternative 
explanations for this disjunction must either resort to dispersal as 
an explanation for the establishment of this population, or that it 
is a relict of the evolutionary processes that created Ai cincta 
subsp. sel'icea, which has subsequently adapted to life on the 
sand dunes. 
Mcrxll1uellera cinCfa subsp. sericea is not the only grass that is 
restricted to the coastal environment of the Eastern Cape. Pen-
lasc/zistis heptamera (Nees) Stapf is found only on coastal sands 
in the region from East London to Humansdorp, and Penlaschis-
(IS /ongipes Stapf is restricted to the coastal dunes around Port 
Elizabeth (Linder & Ellis 1990). Both these distribution patterns 
coincide with that of Nferxmuellera cincta subsp. sericea, and 
they could well have arisen contemporaneously. Furthermore, 
the very poorly known AlerxJJlue//era papposa is known only 
from historical collections along the Swartkops River, and a col-
lection made by the author from the Baviaanskloof area. 
Cytology 
A haploid (meiotic) chromosome count of n = 18 was obtained 
frolll the material examined. No B chromosomes were observed. 
Conservation status 
Previously known from the Kei River 1110uth in the east to 
Humansdorp in the west, the present day distribution range of 
this subspecies has shrunk considerably since the turn of the cen-
tury. Owing to the unstable and ephemeral nature of the coastal 
dune habitat, threats from man (habitat destruction associated 
with housing and abuse by recreational vehicles) and invasion of 
the dune systems by alien species (AcaCia sp.), Merx/1lllellera 
cincta subsp. sericea must be considered to be on the verge of 
extinction. Presently, this subspecies is known from four coastal 
localities and one inland locality in the Eastern Cape Province. 
One of the coastal localities is heavily alien infested while the 
inland population is bordered by a road and farm land. All locali-
ties comprise only a few dozen scattered individuals, and there is 
no clear evidence of recruitment, but this aspect needs to be 
monitored over an extended period. The immediate conservation 
and remediation of the dune habitat is thus vital for the continued 
existence of this subspecies ill these localities. In accordance 
with the application of the new IUCN Red List categories (lUCN 
1994) to the southern African flora (Hilton-Taylor 1996, 1997), 
AI. cine/a subsp. sericea is allocated the Red Data category of 
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Figure 2 A plot of lower glume length (in millimetres) versus the 
length of the lemma hairs (in mil! imetres) for all the specimens 
examined in the phenetic study. The two clusters of specimens (cor-
responding to the two subspecies) separated by these features are 
labelled. 
Critically Endangered (CR) as defined by the IUCN Red List cri-
teria BI + B2a, c, d, e; C2a. 
The relevant portion of the couplet in the key to the species of 
Merxmllellera published in Gibbs Russell et al. (1990) should 
thus be modified by the addition of a the following couplet to 
distinguish the two subspecies: 
Lemma hairs 3.5- 8.0 mm long. glumcs 9-16 mm long. kaf blades 
lacking lacunae. Merxmuellera cincta subsp. cincta 
Lemma hairs 10-11 mm long. glul11es 14- 23 mm long. leaf blades 
with lacunae . Mel:nl1uellera cine/a subsp . .l"r!ricea 
Specimens examined 
-3228 (Buttenvorth) Komgha. sandhills at Kei River Mouth. alt. 
100 ft, Oct. 1896. (-CB) Flanagan 2586 (PRE). 
- 3325 (Port Elizabeth): Port Elizabeth. Walmer Common. (- DC). 
Doh/strand 589 (GRA); Port Elizabeth coastal drift sands. OCI. 
1895. (-DC). Hare 1940 (BOL. PRE). 
-3326 (Grahamstown): 5 kill east of Sidbury on road from lligh-
lands, 16 Nov. 1986. (- AD), Jacot Guillarmod JOa2} (GRA): 5 km 
east of Sidbury on road from Highlands. 14 Nov 1998. (- ADJ. X 
Barker 1672 (GRA): Port Alfred, Rufanes River mouth. moist sand 
in dune slack. 9 Nov. 1997. (-DB). N. Barker 1545 (GRA): Ko\\ic. 
sand dunes, 9 Nov. 1919, (- DB). Brillen 1889a (PRE). 
-3327 (Peddie): Dune slacks below Fish River Lighthouse. over-
grown by alien vegetation, 14 No\'. 1997. (-CA). Barker 15-16 
(GRA). 
-3424 (Humansdorp): 16 km from Humansciorp to Cape St 
Frances, next to road in coastal sand dunes, 7 Oct. 1987, (-BB). 
Spies 3504 (PRE). 
-3425 (Schoenmakerskop): Near Seaview. to E, seepages on rocky 
coast, locally fairly frequent. 9 Sep. 1960, (- AB). Acocks ]1-1 .;-
(PRE). 
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Figure 3A-C Scanning Electron Micrographs of the leaf of Merxmuellera cincta subspecies serieea. A. Transverse section showing the 
deeply tissured adaxial surface and the numerous lacunae below the furrows (scale bar = I mm). B. Magnified detail of the primary vascular 
bundle and lacunae (scale bar = I 00 ~m). C. An oblique section of the leaf, the adaxial surface is uppermost and visible in the left oflhe fig-
un! (scale bar = 100 ~m) . Key: VB = vascular bundle; ' F' = furrow between adaxial ribs ; "L' = lacuna. Specimen: Barker 1545 (holotype), 
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